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TNTERCONNRETION OF DATA TERMINAL EQUIFMENT

WITH A COMMUNICATIONS CHANNEL

(From EIA Standsrds Proposals No. 625 and 576 formulated under the cognizance

of the EIA Engimesring Subcammittee TR-24.3 on Date Trensmission Equipment and

approvel by the TR-24 Camittee on Automstion Systems)
1. PURPOSE AND SCOPE OF COVERAGR

1,1 This standard is intended to provide a method of intercomnecting date
terminal equipment and a data communication chennel when each is furnished
by different companies. It defines a means of exchanging control signals
and binary serialized dste signals between data terminal equipment and e
date commnicetion chemnsl in ceses vhere interchenge point is as showm
in Figure 1.

1.2 The dats commmnicetion chennel includes trensmitting and recelving
gignel converters to permit the data commmunieation chemmel to exchenge
stendeardized signals with the date terminel equipment. These standardized
signals ere defined in Bection k.

1.3 The dsta are to be serialized by the data terminal equipment so that
the design of the date cammmication channel msy be independent of the
character length and code used by the date terminal equipment.

1.4 It is intended that the signel interchange shall be located on the
customer's premises and that the inmterchange circuits shall convey signals
over relatively short distances (i.e., less than fifty feet).

1.5 Performence standards herein are not specified for the data comumunica-
tion channel or its associsted equipment, sither for maximmm distortion of
the received signals, transmission error rates, or interruptions of normal
pervice. If the performance requirements of the complete system are more
stringent than the expected performence of the data cammmnicetion channel,
the dete terminal equipment may include error checking srrangements.

1.6 This standard neither requires nor prohibits pulse regeneration equip-
ment associsted with the date commmmication channel,

1.7 This standard is intended for modulation retes sbove 100 bends.

1.8 The control circuits at the signal interchange are arranged to permit
the alternate use of & higher class of communication service, &s follows:

(e) Deta Terminal equipment designed for Send-Only Service mey also
uge either Half-Duplex or Full-Duplex eervice.

(v) Data Terminal equirment designed for Receive-Only service mmy
also use either Half~Duplex or Full-Duplex.
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(e) Dete Terminal equipment designed for Helf-Duplex service mey
algo use Full-Duplex service,

The substitution of e higher class of commumication gervice does not require
s change in the operstion of the control circuits.,

2. INTERCHANGE CIRCUITS
2.1 Seven interchange circuits are defined.

2,1.1 Frame Orounding Cireuit, This conduetor shall be electrically bonded
wtmmmmm/uwwmmmmammmmmu-
pesedtocyemtmgpernml. This eircuit may further be commected 1o
external groumds as may be regquired by epplicable Fire Underwriters Codes.

| 2.1.2 siw.l Ground., This conductor esteblishes the elactrical ground
reference potential for all interchange cireuits except the Frame Grounding
Circuit.

2,1.3 Trensmitted Data Circuit. Signals on this eircult are originated
by the date terminal equipment for transmission on the dsta camunication
channel. This circult is not required for Receive-Caly Bervice.

5.1.4 Recaeived Date Cireuit. Signsls on this circuil are originated by the
recelving signal canverter, in response to signals received over the com~
mpication media. This cireuit 18 not required for Send-Only service.

In Half-Duplex service, the receliving sigonal converter shall hold marking
condition on the Received Deta Circuit when the remote data terminal equip~
mept has its Send Request circuit in the off conditien. (8ee paregraph
4.,10.k) Optiomslly, in Half-Duplex service, the Received Data Cireult may
be used to monitor tranmmitted signals (e.g., for local copy)

2.1.5 Send Request Circuit, Bigmals on this circuit are crigipated in the
dets terminal equipment to select whether the signel comverter is to be
conditioned to tremsmit or to receive. For Half-Duplex flervice, when the

sny signals

this signal is switched to the "off" comdition, the

switch to the receive eondition, without regerd to any signsls on the Trens-
mitted Deta Circult,

Data terminel equipment intended for use with Send-Only Serviece shall hold
the Send Request Cireuit in the "on" ccmdition at all times. Date terminal
equipment intended for use with Receive-Only Service shall hold the Send
Request Cirecuit in the "off" copdition et sll times, This circuit is not
required for Full-Duplsx Bexvice. ' :

2.1.6 Clesr-to-Send Circuit. Signsls on this circuit are originated in
the signal converter. For Send-Only end Fll-Duplex Service, the signel
converter shell hold the Clesr-to-Semd Circuit in the "on" condition at
all times. This circuit is not required for Recelve-Only Service.
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For Half-Duplex Service, when the Send Request signal is switched to the

"on" condition, the Clssr-to-Send Circuit shall be switched to tha "om"
emdition after a time delsy sufficient to effect the reversal of direction
of trsnsmission of the date cexmsmioation chennel and all assccisted equip-
ment. When the Send Request Cireuit is switched back to the "off* condition,
the (lesar-to-Send Circuit shell be switched back to the "off" comdition.

2.1.7 Interlock €ircuits. The signnl em this cirvcult originates in the
signal converter and shall be in the "on" comdition only when all the
following comditioms are met: :

(a) That its interpal switching cirocuits are srrsnged for signalling
on & commmication facility

(b) That 1t is not in any ebnormal or test conditiom which disebles
or impairs any norwmal function sssociated with the class of
service being used,

2.2 Additionel interchange circuits may be provided to perform specisl
funetions, such as to convey timing information or to notify the date
termingl squipment that the data communicatioen channael is not in use.
Buch additigml circuits shall conform to the electrical specificetions
in Section &, »

3, LIRE OF DEMARCATION

3.1 The interchange point shall be & pluggable comnector. The female
connector shall be sssociated with the data commmicetion chanmel and
should be mounted in a fixed position nesr the data terminel equipment.
An extension cable with a mele comnector shall be provided with the data
terminal equipment. The total length of cable betwsen the date terminel
equipment and the data commmicetion equipment should be short (less than
approximately 50 £t,.-see sections 1.2 end L.T7).

4, ELECTRICAL SIGNAL CHARACTERISTICS AND WIRING

L.1 ALl interchenge circuit equipment shall conform to the National
Electrical code (note 1) and Underwriters Laberstory Stendsxds (note 2).

4,2 The wiring of interchange circuits shell be such thet no circuit
except the Frame Grounding €ircuit is directly exposed to contact by
operating personnel,

4,3 The maximm open-circuit voltage to ground (either Frame Ground or
Sigual Ground) on any interchenge circuit shall not exceed 50 volts, and
the meximm short-circuit current flow between any two comductors (in-
cluding grounds) shall not exceed one-half ampera,
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LI Any eircultry used to generate & signal voltage on an imterchange
cireuit ahall de s0 designed that no demsge will be caused by either an
open circuit condition or s sbort cirsuit o either Frame Ground or Bignal
Grousd. Any circuitry used to receive signals from an interchange circuit
shall be designed for continuous operation with any input signal withim
the maximum voltege limits specified in Section L.3.

4,5 The signel on an interchange eircuii shall be considered in the "marking”
or "off" conlition when the voltage on the circuli is more negative than minus
three volts with respect to Signal Ground, end the signal shall be considered
in the "specing” or "on"' condition when the voltage is more positive thsn
plus three volts with respect to Signal Ground. The "marking” and "spacing”
terminology will be used for the Tranamitted Dats Circuit and Received Data
Circuit, while the "off" or "on" terminology will be used for all other
girouits.

4.6 The operation of the eireuitry that receives signals from en interw
ehange circutlt shall be dependent only om the signal voltage, &5 specified
in Bection 4.5, snd should, therefore, be insensitive to the rise time,
fall time, presence of signsl overshoot, ete. The design of this circuitry
shell minimize the effects of any eircuit time constants vwhich would delsy
the eircuit response, thus imtroducdng time distortion in the signels,

4.7 The terminating lopedance of ths receiving end of an interchangs circuit
ghall have & d.-c. resistsnce of not less than 1000 olms, end the voltage '
in open~circuited condition shall not exceed two volts, The effective shunt
capecitance of the receiving end of a signal interchange circuit, measured

at the pluggable comnector, shall not excssd 2500 micromigrofarads.

L.8 Thaaowcemmeeftmmmgm&ofmmmmﬂcmtu
not specified, .

L,9 For the Transmitted Deata Circuit and Received Dats Circult, neither the
rise nor the frll time through the 6 volt range in which the signal condition
is not defined, shall exceed three per cent of the nominal pulse period,

The circuitry used to generate & signal voltege on & imterchenge circuit
shall meet this specificsation with any receiving termination which coamplies

4,10 The following are offered ss a guide in the equipment design to cbtain
relisble operation and ease of meintensnce with minimum timing distortiom,
introduced by the interchemge circuits:

(1) The signal voltege en 21l interchange eircuits should be st least
¥ 3 volts with respect to Signal Ground (referred t¢ in parsgraph
4.5) and not greater them ¥ 20 volts with respect to Signel Ground.,

(2) 7The signals should bave spproximetely rectangulsr waveforms.
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(3) In order to avoid tnducing voltege surges on interchange cirouits,
signals from interchange cireuits should not be used to drive inductive
devices, such as relay coils. (Note that relay or switching centacta may
be used to generste signals om an interchange circuit.)

Note 1: Natiomal Electrical Code for Class 2 Remote Control and Sigmalling
Systens, as defined in Articla 727 of the Nationsl Elecirical Code,
Volume V of the National Fire Codes, 1956 edition.

Note 2: Underwriters Leboratories Standard for Power Opersted Radid Receiving
Appliances (adopted by the Americen Stsndards Assoc. €65.1),

(4) It should be noted thet on soms types of commnieetions chennels
it may not be econamically fessible to provide & "merk hold" specificstion
as indiceted in peregraph 2.1.4, It may therefore be desirable for operation
of the date terminal equipment to be independent of this specification for

"mark hold,"
5. GLOBSARY OF TRRMS

5.1 Classes of Communiemtion Service, The interchange circuits are defined
for four classes of commmication service:

Hslf-Duplex Service, in which the data cmicatun channel is capable
of transmitting and receiving signals, but is not equipped for simultaneous
end independent transmission and reception.

Send-Only Service, in which the data commmication chamel is capable
of transmitting signals, but is not equipped to receive signals.

Receive-Only Bervice, in which the date commnicetion chammel is capable
of receiving signals, but is not equipped to tranemit signikls.

Full-Duplex Service, in which the data commmication chamnel is capable
of simultensous and independent trenmmission and reception.

5.2 Definitions

Pulse Regeneration is the process of restoring a series of pulses %o
the original timing, form end relative magnitude.
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